In this paper we measure the relative efficiency of Portuguese local municipalities in a non-parametric framework approach using Data Envelopment Analysis. As an output measure we compute a composite local government output indicator of municipal performance. This allows assessing the extent of municipal spending that seems to be "wasted" relative to the "best-practice" frontier. Our results suggest that most municipalities could achieve, on average, the same level of output using fewer resources, improving performance without necessarily increasing municipal spending. Inefficiency scores are afterwards explained by means of a Tobit analysis with a set of relevant explanatory variables playing the role of non-discretionary inputs.
Introduction
The relevance of local government's spending has been increasing as the implementation of decentralised policies is being designed to refocus public decisionmaking from central to municipal levels of government. Whether or not such local spending is done in an efficient manner is definitely an important issue. On the one hand, the degree to which the nature and organisation of the government leans toward a federal set up may depend on how efficient spending is perceived at the local level, notably in providing the best possible public local service at the lowest possible cost.
On the other hand, and given the overall financial constraints faced by the governments in most European Union countries, public sector performance and efficiency should certainly be assessed as close as possible in order to provide some additional guidance for policy makers. Indeed, one can notice that growing attention is being given to the quality and efficiency of public spending in European countries, see, for instance, EC (2004) .
In this paper we evaluate and analyse public expenditure efficiency of Portuguese municipal governments. This is done by using Data Envelopment Analysis (DEA) to compute input and output Farrell efficiency measures (efficiency scores) for all 278
Portuguese municipalities located in the mainland for 2001. The analysis is performed by clustering municipalities into the five "regions" defined for statistical purposes according to the Portuguese nomenclature of territorial units with desegregation level II:
Norte, Centro, Lisboa e Vale do Tejo (LVT), Alentejo and Algarve. This allows us to estimate the extent of municipal spending that is "wasteful" relative to the "bestpractice" frontiers.
Our paper adds to the literature by supplying new evidence concerning the efficiency analysis of local government. Indeed, studies of local spending efficiency are still not abundant in the economic literature. Another contribution is the construction of a socalled Local Government Output Indicator (LGOI), used as a composite output measure in the non-parametric analysis we perform.
Understanding the possible relationships between the efficiency of local governments and the characteristics of municipal institutional and structural environment is of interest notably to local managers and policy makers. In fact, by giving insight into the causes of inefficiency, this helps to further identify the economic reasons for local inefficient behaviour and may support effective policy measures to correct and or control them. Therefore, the relevance of so-called non-discretionary inputs is also addressed in the paper through a Tobit analysis.
The paper is organised as follows. In section two we provide some stylised facts about the institutional structure of the Portuguese local government sector and review some relevant literature on modelling local government production and measuring spending efficiency. In section three we briefly describe the DEA analytical framework. In section four we address data and measurement issues in order to construct our Local Government Output Indicator, and we present and discuss the empirical results of the non-parametric efficiency analysis. In section five we use a set of explanatory nondiscretionary inputs to explain the inefficiency scores. Section six concludes the paper.
Motivation and literature

Stylised facts for the Portuguese local government sector
The institutional setting of the Portuguese local government sector was formally established in the 1976 Constitution, approved after the 1974 democratic revolution, and its budgetary framework relies on the application of public accounting principles. 1 Accordingly, the Portuguese Public Sector is composed, on the one hand, by the administrative or general government sector, which encompasses those public authorities that develop state-specific economic activities through "non profit" criteria, and on the other hand, by the public enterprise sector, which refers to the activities, developed by those entities but exclusively through "economic" criteria (see Franco (2003) ). 
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At the sub national level there are two tiers of government, regional and local, both resulting from decentralization processes but of distinct nature. The first tier results from a political process and includes the autonomous regions of Madeira and Azores.
The second tier results from an administrative process, and includes the local authorities. Although the term "local authority" encompasses three kinds of local governments, which are administrative regions, municipalities and counties, only the last two do actually exist, since administrative regions were never created, despite their ongoing constitutional prevision since 1976.
In Portugal there are currently 308 municipalities, 278 of which are located in Portugal mainland and the remaining 30 are overseas municipalities, belonging to the (politically) autonomous regions of Madeira and Azores. According to the Portuguese Constitution, local governments are territorially based organisations with administrative and fiscal autonomy, and with budgetary and patrimonial independence. The activity of the local governments should be fine-tuned to satisfy local needs and should be concerned with improving the well being of the population that live in their territories.
Since 1976 -the year the first direct municipal elections took place -there has been an increasing devolution of powers from central to local governments, and the areas of intervention of municipalities have been gradually further extended. Accordingly, local governments should promote social and economic development, territory organisation, and supply local public goods such as water and sewage, transports, housing, healthcare, education, culture, sports, defence of the environment and protection of the civil population. 3 According to the most recently approved local finances' framework, Portuguese municipalities have their own budgets, with some budgeting principles and rules that are also common to those binding the central government budget. 4 As for the budgetary 6 process, in the end of each year the executive body of the municipality (town council) proposes to the legislative body (municipal assembly) the local budget and the plan of activities for the following year.
Municipal authorities are also subject to several internal and external control mechanisms, the first being exercised by central government agencies and the later by an independent Court of Accounts. include the country's capital, and with an area amounting to only 13.1 per cent of mainland Portugal (the second lowest), its population accounts for 35.1 per cent of total population (the second highest), and it has the third highest average spending per capita.
Our subsequent analysis of local government relative efficiency will use precisely information related to these 278 municipalities located in mainland Portugal. We also take into account possible differences within the aforementioned five regions defined for statistical purposes.
Literature review
The "traditional" approach to evaluate production efficiency uses both input and output quantitative indicators and information about their unit prices in order to study "productivity" defined as the ratio of weighted outputs to weighted inputs. Here, market 8 prices of outputs and inputs are the weights. However, one of the basic problems in evaluating public sector activities through this approach is that market prices for outputs are commonly unavailable given its not for profit nature.
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In addition to evaluating "productivity" as described above it is also possible to apply frontier analysis to evaluate "technical efficiency" (see Farrell (1957) On the other hand, there are studies that evaluate a particular local service, as it is the case, for instance, of solid waste collection (Burgat and Jeanrenaud (1994) ), fire protection (Bouckaert (1992) ), local police units (Davis and Hayes (1993) ) and general administration (Kalseth and Rattsø (1995) ).
In Table 2 we survey studies that evaluate both non-parametrically and globally local governments' efficiency. We can conclude that studies applying frontier analysis to the 9 local government sector do not abound in the literature, mainly because of the difficulty in defining local outputs and/or in obtaining statistical information to quantify all or at least several of them.
8
As non-discretionary and discretionary inputs jointly contribute to outputs, there are in the literature several proposals on how to deal with this issue, implying usually the use of two-stage and even three-stage models. 9 Some of the studies surveyed in Table 2 obtain efficiency scores from DEA using only controllable local inputs and outputs in the first stage and regress the efficiency scores on the non-discretionary inputs in a second stage as reported in Table 3 .
The main purpose of these studies using regression models is to determine the impact of observable environmental variables on initial evaluation of local governments' performance, providing a framework which allows non-discretionary inputs to feature in the explanation of differences in efficiency scores empirically estimated in the first Number of lighting points; Total population; Tons of waste collected; Street infrastructure surface area; Registered surface area of public parks; Number of votes; "Quality" (dichotomous output variable). Afonso and Fernandes (2005) 51 Portuguese municipalities from RLVT region (crosssection).
Non-parametric (DEA) method.
Total per capita expenditures
Total municipal performance indicator composed by sub indicators grouped in the following dimensions: General administration; Education; Social services; Cultural services; Domestic waste collection; Environment protection. Loikkanen and Susiluoto (2005) 353 Finnish municipalities (panel data).
Total expenditures
Children's day care centres (n. º of days); Children's family day care (n. º of days); Open basic health care (n. º of visits); Dental care (n. º of visits); Bed wards in basic health care (n. º of visits); Institutional care of the elderly (n.º of days); Institutional care of the Handicapped (n.º of days); Comprehensive schools (hours of teaching); Senior secondary schools (hours of teaching); Municipal libraries (total loans). The efficiency scores estimated by De Borger and Kerstens (1996a) under several reference technologies were also explained by regression methods and the results were surprisingly similar. The level of taxation and education level also seem to be positively related to technical efficiency. By contrast, average income level and the ratio of grants to revenue were found to be negatively related to efficiency.
Additionally, Athanassopoulos and Triantis (1998) concluded that the most efficient municipalities were those that have high tax bases, income levels and public investment share on total expenditures. It was also found that inefficiency was related to high shares of grants in total municipal expenditures and population density.
Finally, Loikkanen and Susiluoto (2005) mention that factors such as peripheral location, 10 large population, high levels of income and unemployment, and a big share of services bought from other municipalities are negatively related to spending municipal efficiency. By contrast, high share of municipal workers in the age group of 35 to 49 years, narrow range of services, dense urban structure and high education level of population (proxy for education level of municipal workers in the basic service sectors) are factors that related positively to efficiency. A high share of state grants reduced efficiency, but after the 1997 reform leading to non-earmarked lump-sum grants, the grant variable was unrelated to efficiency.
DEA framework
We use the non-parametric method DEA, which was originally developed and applied to firms that convert inputs into outputs. Coelli, Rao and Battese (1998) and Sengupta (2000) introduce the reader to this literature and describe several applications. 11 The term "firm", sometimes replaced by the more encompassing Decision Making Unit (henceforth DMUs), the term coined by Charnes et al. (1978) , may include non-profit or public organisations, such as hospitals, universities or local authorities.
Data Envelopment Analysis, originating from Farrell's (1957) seminal work and popularised by Charnes, Cooper and Rhodes (1978) , assumes the existence of a convex production frontier. The production frontier in the DEA approach is constructed using linear programming methods. The terminology "envelopment" stems out from the fact that the production frontier envelops the set of observations. 12 10 This indicator was measured by the weighted average of road distances between the economic region of the municipality to all other domestic regions. In this measure pair-wise distances between regions are weighted with the Gross Regional Product of the destination region (cfr. Loikkanen and Susiluoto (2005) . 11 A possible alternative non-parametric method would be Free Disposable Hull analysis (FDH). Deprins, Simar, and Tulkens (1984) first proposed the FDH analysis, which relaxes the convexity assumption maintained by the DEA model. 12 Technical efficiency is one of the two components of total economic efficiency, also referred to as Xefficiency. The second component is allocative efficiency and they are put together in the overall efficiency relation: economic efficiency = technical efficiency × allocative efficiency. A DMU is technically efficient if it is able to obtain maximum output from a set of given inputs (output-oriented) or is capable to minimise inputs to produce the same level of output (input-oriented). On the other hand, allocative efficiency reflects the DMUs ability to use the inputs in optimal proportions. Coelli et al. (1998) and Thanassoulis (2001) offer introductions to DEA, while Simar and Wilson (2003) and MurilloZamorano (2004) are good references for an overview of frontier techniques.
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The general relationship that we expect to test regarding efficiency can be given by the following function for each municipality i:
where we have Y i -indicators reflecting output measures; X i -spending or other relevant inputs in municipality i, either per inhabitant or in some other measure.
, it is said that municipality i exhibits inefficiency. For the observed input level, the actual output is smaller than the best attainable one and inefficiency can then be measured by computing the distance to the theoretical efficiency frontier.
The purpose of an input-oriented example is to study by how much input quantities can be proportionally reduced without changing the output quantities produced.
Alternatively, and by computing output-oriented measures, one could also try to assess how much output quantities can be proportionally increased without changing the input quantities used. The two measures provide the same results under constant returns to scale but give different values under variable returns to scale. Nevertheless, and since the computation uses linear programming, not subject to statistical problems such as simultaneous equation bias and specification errors, both output and input-oriented models will identify the same set of efficient/inefficient producers or DMUs.
The analytical description of the linear programming problem to be solved, in the variable-returns to scale hypothesis, is sketched below for an input-oriented specification. Suppose there are k inputs and m outputs for n DMUs. For the i-th DMU, y i is the column vector of the inputs and x i is the column vector of the outputs. We can also define X as the (k× n) input matrix and Y as the (m× n) output matrix. The DEA model is then specified with the following mathematical programming problem, for a given i-th DMU:
In problem (2), θ is a scalar (that satisfies θ ≤ 1), more specifically it is the efficiency score that measures technical efficiency. It measures the distance between a municipality and the efficiency frontier, defined as a linear combination of the best practice observations. With θ<1, the municipality is inside the frontier (i.e. it is inefficient), while θ=1 implies that the municipality is on the frontier (i.e. it is efficient).
The vector λ is a (n× 1) vector of constants that measures the weights used to compute the location of an inefficient DMU if it were to become efficient. The inefficient DMU would be projected on the production frontier as a linear combination of those weights, related to the peers of the inefficient DMU. The peers are other DMUs that are more efficient and therefore are used as references for the inefficient DMU. 1 n is a ndimensional vector of ones. The restriction 1 ' 1 = λ n imposes convexity of the frontier, accounting for variable returns to scale. Dropping this restriction would amount to admit that returns to scale were constant. Notice that problem (1) has to be solved for each of the n DMUs in order to obtain the n efficiency scores.
Relative municipal efficiency analysis
Data
In our analysis we assess the relative efficiency of individual Portuguese municipalities for 2001, within each of the aforementioned five "regions" defined according to the (2000)), selecting per capita municipal spending gives us at least the guarantee that all inputs will be considered in our analysis (De Borger and Kerstens (2000)).
Additionally, this variable is a more realistic municipal input measure if we acknowledge the reduced margin of manoeuvre that municipal authorities have to influence current expenditure choices, notably those concerning the compensation of employees.
As for municipal outputs, we use statistical information published in 2003 by the National Institute of Statistics (Instituto Nacional de Estatística) to construct a composite local government output indicator that tries to globally assess the several areas of municipal provision of services and goods. We explain in the next sub-section the construction of such output indicator.
Local Government Output Indicator (LGOI)
We focus on global municipal performance stemming from the municipal provision of several local services. However, as we were confronted with the difficulty of directly measuring some of the municipal production results, we concentrate on more homogenous basic local activities taking into account those spending functions enumerated in legal municipal government framework: rural and urban equipment, energy, transport and communications, education, patrimony, culture and science, sports 16 and leisure, healthcare, social services, housing, protection of the civil population, environment and basic sanitation, consumer protection, promote social and economic development, territory organisation, and external cooperation. Furthermore, some of the municipal performance indicators are surrogate measures of municipal services demand.
The selection of indicators was based upon two general arguments implied within our analysis. First, municipalities with similar demand for homogeneous services should also have similar performance. Accordingly, we expect that a municipality with a younger population will allocate more public resources for the satisfaction of this particular group in terms, for example, of education and sportive services provision.
Second, performance of municipal governments can be measured in terms of the improvement of observable factors directly controlled by municipal governments during the time period under consideration (see Lovell (1993) ).
We present in Table 4 the selected output indicators (Yi) used to quantitatively proxy the results of individual municipal services provision (sources are provided in the Annex). On average, municipalities located in the LVT region score well in sanitation and territory organisation service provision. By contrast, they have the lowest performance in basic education. As for infrastructure, municipalities of both LVT and Norte regions have the lowest scores. Therefore, since these regions siege the two main Portuguese cities -Lisbon (the capital) and Porto -, the measure of road infrastructure doesn't apply in both cases because the administrative division of those cities matches the respective municipalities boundaries, which only include a single urban territory. From Table 5 it is possible to see that those municipalities belonging to Alentejo and Algarve regions seem to have a good performance in social and cultural services provision. As suggested by several authors, we quantify the so-called Local Government Output
Indicator (LGOI) as a single measure of municipal performance having in mind two objectives: on the one hand, to evaluate globally municipal performance; on the other hand, to carry with a frontier approach to local efficiency using that composite indicator as our output measure.
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The procedure adopted to construct the composite indicator for each region was as follows: first, all values of each sub-indicator mentioned in Table 4 were normalised by setting the average equal to one. Then, we compiled the performance indicator from the 15 See, for example, De Borger and Kerstens (1996b), Afonso, Tanzi and Schuknecht (2005) .
various sub-indicators giving equal weight to each of them. The summary values of our output measure, LGOI, observed within each of the five regions are reported in Table 6 .
These values refer to simple averages observed in the individual municipal results in each of the five regions considered in this study. The detailed set of results for our
LGOI construction is presented in Appendix 1. 
DEA results
In order to evaluate non-parametrically the efficiency in municipal provision on local services, we will use the LGOI as the output measure, and the level of per capita municipal spending as the input measure. From Table 7 it is possible to see that the highest share of municipalities that would be labelled as most efficient and located on the theoretical production frontier within a given region belong to Algarve (Faro, Monchique and Olhão) and Alentejo (Santiago do 20 Cacém, Évora, Castelo de Vide and Portalegre). However, one has to bear in mind that these two regions are also the ones with the lower number of municipalities.
In what concerns the Norte region, which has the highest number of municipalities, only four municipalities (Braga, Vizela, Gondomar and Porto) were labelled as most efficient and located on the theoretical production frontier.
Interestingly for LVT region, the efficiency results confirm those obtained in Afonso and Fernandes (2005) in what concerns both the identification of the efficient municipalities (Lisbon, Caldas da Rainha and Sintra) and the input average efficiency score (around 0.6).
By comparing the averages of input efficiency scores observed within each of the five regions, we conclude that Alentejo (0.654) and Algarve (0.608) have the highest values, suggesting that their municipalities could theoretically achieve on average roughly the same level of local output with about 35.5 and 39.2 per cent fewer resources, respectively.
By contrast, municipalities belonging to Centro are reported in Table 7 as being the least efficient (0.232), implying that these municipalities could theoretically achieve on average roughly the same level of local output with about 76.8 per cent fewer resources, i.e., that local performance could be strongly improved without necessarily increasing municipal spending. Interestingly, it was also in this region that we observed both the lowest (128,37 euros for Figueira da Foz) and the highest (7683,33 euros for Figueira de Castelo Rodrigo) values for the selected input measure.
Considering the entire set of municipalities in mainland Portugal, we can compare the DEA results obtained using, on one hand, for each of the five regions, a one input and one output analysis (which we called "Mainland"), with those obtained using, on the other hand, a one input and six outputs specification, where the several sub-indicators of the composite LGOI were used separately (which we called "Mainland 2"). We may conclude that, as expected, the higher the number of factors included in the analysis (input and output variables), the higher the number of DMUs that are DEA declared 21 efficient. 16 Indeed, the number of efficient municipalities and the average efficiency scores are both higher in Mainland 2 compared to Mainland DEA set of results.
Explaining inefficiency
Non-discretionary factors
One has to assume that some municipalities are unable to achieve the "best-practice" due to a relative harsh environment. Therefore, there is an interest in explaining the distribution of the efficiency scores previously calculated in the first-stage of our empirical analysis in light of local socio-economic and demographic specificities, as maintained, for example, by Bradford, Malt and Oates (1969) , Schwab and Oates (1991) , essentially mainly to help guiding public policy and assist municipal decisionmaking process.
Indeed, the standard DEA model as the one described in (1) incorporates only discretionary inputs, those whose quantities can be changed at the DMU will, and does not take into account the presence of environmental variables or factors, also known as non-discretionary inputs. However, socio-economic differences may play a relevant role in determining heterogeneity across the municipalities and influence performance outcomes. These exogenous socio-economic factors can include, for instance, the level of education of the population in a given region, the municipality's purchasing power or even its geographical distance to the main decision centres.
In this sub-section our purpose is to empirically examine how the DEA efficiency results may be associated to, and thereby explained by, hypothesized factors proposed in the literature on local government sector efficiency. These factors can be broadly 16 These results support Banker et al. (1989) and Nunamaker (1985) argument that the number of DEA efficient DMUs varies positively as long as the difference between the number of observations and the number of variables increases. Pedraja-Chaparro et al. (1999) also affirm that "(...) other things being equal, a larger number of DMUs reduces the problem of data sparsity and increases the probability that the sample will include relatively efficient DMUs with which a poorly performing DMU can be compared". As for the number of factors, these authors refer that "(...) other things being equal, as the number of factors increases, so the problem of data sparsity increases".
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identified under two main categories: inter-municipal competition and socioeconomic and demographic characteristics.
Regarding inter-municipal competition, for instance Tiebout (1956) and Heikkila (1996) argue that municipal inefficiency may be associated with the lack off competition pressures one municipality feels from other competing municipalities. This can arise because those competing forces can be related with the degree of choice mobile citizens/consumers do have to move into communities that offer a bundle of services that best match their own preferences. 17 In fact, Loikkanen and Susiluoto (2005) found that peripheral location was negatively related to municipal spending efficiency.
Following this trend, to approach these competitive forces we calculated the geographical distance between the municipality and its capital of district. This variable is expected to exert a negative effect on efficiency.
Bureaucracy inefficiency models (see Niskanen (1975) and Migué and Bélanger (1974) ) envisage monitoring as a pragmatic framework to avoid the hypothesized tendency of local governments to pursue self-interests and political agenda (see, for instance, Mueller (2003) , Hayes and Wood (1995) and Hayes, Razzolini and Ross (1998) ). It has become common practice on local sector analysis the introduction of socio-economic and demographic characteristics that might explain variations in the ability of local residents to properly monitor local governments. These "community composition" elements may explain inter-municipal differences in the production of local goods consumed by local residents.
Although it is difficult to distinguish effects on demand from those determinants of inefficiencies, we may argue that efficiency may be affected by factors reflecting monitoring costs such as socio-economic factors. Indeed, the scope of "the disciplining 23 effect of competition" (cfr. Grossman, Mavros and Wassmer (1999) ) may be limited if monitoring the local government performance is difficult and costly due to, respectively, reduced ability of citizen-voters or the existence of opportunity costs to properly monitor local authorities (De Borger and Kerstens (1996a) ).
Hamilton (1983) and Hayes, Razzolini, and Ross (1998) To determine the impact of higher per capita incomes and wealth of citizens on spending efficiency we used the municipal per capita purchasing power, a per capita index estimated by the Portuguese National Institute of Statistics. The aim is then to assess whether richer local residents impose somehow an increased pressure in demanding more efficient local services.
In what concerns demographic characteristics, Grossman, Mavros and Wassmer (1999) argue that monitoring costs are likely to vary positively with geographic 'sparsity of 18 Milligan, Moretti and Oreopoulos (2004) analyse the beneficial outcomes deriving from educational attainment, exploring the potential positive externalities of education as "enhanced political behaviour". They find that education is related to several measures of political interest and involvement in U.S and U.K. This effect was supposed to be exercised through the following channels: (i) the "quality" of participation of a given subset of citizens (as Hamilton (1983) ); and (ii) enlarged participation among citizens (or, as is the same, as being negatively related with what Grossman, Mavros and Wassmer (1999) labelled as "rationale ignorance" and "rationale abstention", respectively). According to Milligan, Moretti, Oreopoulos (2004) , "The first channel is important if education equips citizens with the cognitive skills they need to be effective participants in a representative democracy. In this case, education increases citizen's ability to select able leaders, understand the issues upon which they will vote, act as a check on the potential excess of the government, and recognize corruption in leaders". 19 According to Afonso and St. Aubyn (2005) this seems to be also the case in terms of cross country efficiency analysis.
municipalities', which may indicate the presence of scale diseconomies. On the other hand, scale economies could exist when providing local public services for an enlarged number of residents, which would then increase its efficiency. We model this exogenous dimension by using population density variables and population growth.
Tobit analysis
Using the DEA output efficiency scores computed in the previous section, we now evaluate the importance of environmental or non-discretionary inputs. We present the results from Tobit estimations by regressing the output efficiency scores, δ ι , on a set of possible explanatory variables as as follows
where, Y is a measure of purchasing power at the municipality level, E is a measure of the educational level, D is a variable that captures the effect of the geographical distance between the municipality and its capital of district, and Pop is a population related indicator, for instance population density of population growth.
For a more simple reading of the results vis-à-vis the efficiency scores, we use the inverse of the geographical distance of each municipality to the capital of the respective district, which is then our variable D in (3). This means that a decrease in that distance increases its inverse and therefore would increase efficiency if the estimated coefficients for such variable were positive. We report in Tables 8, 9 and 10 the results from the censored normal Tobit regressions for several alternative specifications of equation (3) for each of the five regions plus overall estimations for the entire country (mainland).
The results indicate that spending efficiency is positively and strongly related to the percentage of inhabitants with either secondary or tertiary education, across most regions and specifications, including the specification for the mainland (right-hand panel of Table 10 ). Furthermore, both variables had the same (positive) sign and were significant at 1 per cent level at least once, which indicates, firstly, that an increase in those variables would increase efficiency and, secondly, that the level of education has a 25 relevant impact on the efficiency of municipal provision. The only exception is the Algarve region, but one must bear in mind that this region has a much small number of DMUs, which limits the accuracy of the results. Notes: Y -purchasing power; Esec -Population with secondary education; Eter -Population with tertiary education; D -distance to capital of district, inverse; PopDens -population density. The z statistics are in brackets. *, **, *** -Significant at the 10, 5 and 1 per cent level respectively. ε σˆ -Estimated standard deviation of ε. Notes: Y -purchasing power; Esec -Population with secondary education; Eter -Population with tertiary education; D -distance to capital of district, inverse; PopDens -population density; PopVar -population variation. The z statistics are in brackets. *, **, *** -Significant at the 10, 5 and 1 per cent level respectively. ε σˆ -Estimated standard deviation of ε. Notes: Y -purchasing power; Esec -Population with secondary education; Eter -Population with tertiary education; D -distance to capital of district, inverse; PopDens -population density; PopVar -population variation. The z statistics are in brackets. *, **, *** -Significant at the 10, 5 and 1 per cent level respectively. ε σˆ -Estimated standard deviation of ε.
For the purchasing power exogenous factor, used to assess whether richer local residents impose an increased pressure in demanding more efficient local services, the estimation results show positive and significant coefficients for all regions apart from Algarve.
It is also worthwhile mentioning that the estimates for population density revealed positive and significant coefficients for the Norte region and for the Mainland, indicating that a higher proportion of inhabitants living in dense settlement structures may facilitate the organization and consumption of networked local services. For all the other regions, this variable is not relevant in explaining inefficiencies. Population growth has a positive effect on efficiency also only for the Norte region and for the Mainland.
Finally, we found positive and statistically significant estimates for the coefficient of the geographical distance variable for the Alentejo, Algarve, and Norte regions. Hence, for those three regions, the closer the municipalities are to the capital of district the higher are their efficiency scores. On the other hand, this variable is not relevant either for the 27 Centro region of for the mainland. Interestingly, geographical distance impinges negatively on efficiency in the case of the LVT region, the more densely populated region (see Table 1 ), which includes the country's capital. In other words, for this region, closeness to the capital may be undesirable for efficiency.
Conclusion
In this paper we evaluated public expenditure efficiency of Portuguese municipal Allowing for the separate use in the analysis of the output sub-indicators for the mainland, we find an overall input efficiency score of 0.571, which means that on average it would be possible to attain the same level of output with roughly 43 per cent less of resources. Since the corresponding average output efficiency score is 0.788, a possible conclusion is that with the resources used, municipalities are on average producing some 21 per cent less in terms of public services than one would theoretically expect. Therefore, efficiency could be improved without necessarily increasing municipal spending. Additionally, under such model, and as one should expect, the number of municipalities that define the production possibility increases to twenty eight.
In order to see what factors may impinge on the efficiency level of municipal services provision, we performed a Tobit analysis both for each region and also for the mainland. Regarding the possible explanatory variables of inefficiencies in the provision of local governments' services, the most relevant non-discretionary factors, which contribute positively to increase efficiency, seem to be: the level of education, either secondary or tertiary; municipal per capita purchasing power; and geographical distance.
Finally, one has to mention that these results should be put into some perspective, essentially because of two reasons. Firstly, the fact that some municipalities are not located on the theoretical production possibility frontier, and therefore not being labelled efficient, does not mean that they could actually be on the frontier. Indeed, municipal policy decisions may simply favour a different set of output provision.
Secondly, the environmental factors, as discussed before, are a possible strong constraint to movements towards the production possibility frontier. 
Appendix 1 -Detailed values for the LGOI measure
